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Abstract 
Cardiac resynchronization therapy (CRT) device implantation is hampered by difficult 
placement of the left ventricular (LV) lead. Here we report a case of 68-year old male who 
presented with heart failure having New York Heart Association (NYHA) class III. He was 
hospitalized with ventricular tachycardia which was restored to normal rhythm by 
cardioversion. Electrocardiogram revealed normal sinus rhythm, and complete left bundle 
branch block (LBBB) with prolonged QRS complex duration (198ms). Echocardiogram 
showed dilated left atrium, and ventricle with severe left ventricular (LV) systolic 
dysfunction (ejection fraction = 35%). Coronary sinus cannulation was failed with 
conventional technique, steerable electrophysiology (EP) catheters, and other guiding 
catheters. CS was successfully cannulated with the help of Tiger Diagnostic Catheter 
(Terumo, Japan) using mother-in child system and LV lead was implanted into desired 
territory, thus completing the procedure. 
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Introduction 
Cardiac resynchronization therapy (CRT), working through biventricular pacing, has been 
established as an effective therapeutic modality in symptomatic heart failure patients with 
ventricular dyssynchrony as they improve symptoms, reverse left ventricular (LV) 
remodeling; and reduce mortality [1–4]. The most difficult and technically challenging step is 
placement of the left ventricular (LV) lead into a coronary sinus (CS) tributary [5]. Despite 
having availability of preformed guiding, and steerable electrophysiology (EP) catheters, it 
still remains an Achilles’ heel as a significant percentage of the patients failed to receive a 
CRT device due to technical difficulties in CS cannulation and the positioning of the LV lead 
[5, 6]. 
 
Case report 
A 68-year old male presented with heart failure with New York Heart Association (NYHA) 
class III symptoms with recent worsening, despite receiving guideline directed treatment for 
heart failure. He was hospitalized with ventricular tachycardia which was restored to normal 
rhythm by cardioversion. Electrocardiogram revealed normal sinus rhythm, and complete left 
bundle branch block (LBBB) with prolonged QRS complex duration (198 ms). 
Echocardiogram showed dilated left atrium, and ventricle with severe left ventricular (LV) 
systolic dysfunction (ejection fraction = 35%). Cardiac catheterization was performed to look 
for underlying heart disease, and to define coronary anatomy. Cardiac resynchronization 
therapy-defibrillator (CRT-D) implantation was considered, and an informed written consent 
was obtained. Temporary pacing wire was inserted through femoral route. Prophylactic 
Teicoplanin — 400 mg was administered. The procedures were performed under local 
anaesthesia, combined with mild sedation using midazolam and propofol to ease the 
procedure. Three cephalic venous punctures were done on left side. The sequence followed 
the insertion and placement of the right ventricular (RV) lead first followed by right atrial 
lead, and then LV leads at last. After obtaining satisfactory intra-operative electrical 
parameters (pacing and sensing thresholds, impedance), the RV composite pace/sense 
defibrillation lead was positioned, and its tip was screwed at the RV septum. Similarly, RA 
lead was screwed into interatrial septum under fluoroscopic guidance. The coronary venous 
anatomy was defined by prior coronary sinus (CS) venogram, and the target CS branch was 
selected. The long CS sheath (St Jude, USA) was inserted over the 0.035" wire, which had 
been inserted through the lateral most venous puncture. The distal tip of CS sheath was 
braught to the floor of right atrium. It was torque clockwise to bring its tip close to the ostium 
of CS in left anterior oblique view (LAO). Multiple attempts were made to cannulate CS 
which failed (Fig.1). It was also attempted using 6F steerable quadripolar electrophysiology 
(EP) diagnostic catheter (Boston Scientific, USA) which failed too. We took help of 5F Tiger 
diagnostic catheter (Terumo, Japan). It was inserted through long, curved CS sheath. While 
keeping the tip of sheath in right atrium, tiger catheter was pushed, and gently manipulated 
clockwise. It entered into CS through its ostium which was felt by its feel of the movement 
(Fig. 2A). The fluoroscopic marker was that it was crossing the spine in LAO view. Little 
amount of contrast was injected gently through the tiger catheter to confirm its entry (Fig. 
2B).  Once confirmed, the CS sheath was gently pushed over the catheter to put the sheath 
into the CS (Fig. 2C). The tiger catheter was pushed further over the 0.014” angioplasty wire, 
and further contrast was inserted to confirm the position of desired tributary of CS. As we 
encountered difficulty to hook the CS, the 0.014” wire was exchanged with 260 cm long 
0.014” wire. The wire was left in place, tiger catheter removed, and LV lead which was an 
over-the wire quadripolar lead, was inserted over it. Once inside CS, wire was exchanged 
with 0.014” whisper floppy wire (Abott, USA). The wire was manipulated accordingly to put 
its tip into the lateral marginal vein as deep possible. By holding the wire, the LV lead was 
pushed to put it deep into the tributary. This was followed by measuring the pacing threshold 
of the lead, and if acceptable (< 1.5 Volts) and no phrenic nerve stimulation was observed, 
sheath was gradually peeled while keeping the LV lead over the whisper wire. It was 
carefully orchestrated under the fluoroscopy, one operator peeling the sheath while another 
operator holding the wire and lead. Its removal was continuously monitored with particular 
attention paid to avoid lead dislodgement when peeling was performed. The advantage with 
this particular sheath was that no slitting device was used to peel away the sheath. All the 
three leads were screwed to the device (Fig. 3A, B). The surface electrocardiogram was 
showing the biventricular pacing, and gradually narrowing of QRS was observed. The patient 
is regularly being reviewed in outdoor clinic showing clinical improvement.  
 
Discussion 
Cardiac remodeling associated with congestive heart failure includes dilation of the mitral 
annulus, rotation of the heart along its vertical and horizontal access, and chamber 
enlargement. The single catheter may not provide adequate reach or three-dimensional 
motion to allow advancement of catheter or guide wire into the CS. 
CS cannulation and successful LV lead implantation is a challenging procedure. Thus 
far, several technical methods have been reported in the literature to facilitate CRT 
implantation and reduce LV lead placement failure which includes guided CS cannulation 
through a steerable electrophysiology (EP), guiding, and telescopic catheter [7]. It advances 
inside the guiding catheter to facilitate CS cannulation. Er et al [8] have demonstrated that 
steerable EP catheter-guided CS cannulation significantly reduced fluoroscopy time and 
contrast medium use. Adaptable telescoping guiding catheter systems have also been used 
which has higher cannulation rate than fixed-shaped catheters, but overall success is low (60-
70%) [7]. Diagnostic coronary catheters (e.g., Multipurpose, Amplatz, Left internal 
mammary artery catheter etc.) inserted into a guiding catheter have also been used. Use of EP 
catheter is associated with higher cost to the procedure. Another limitation is that one cannot 
inject contrast through it. Some authors have advocated the use of balloon catheter to perform 
balloon occlusive venography, which is associated with high incidence of CS dissection. 
In our case, inserting a 5F tiger catheter into the guide catheter increased the 
flexibility and versatility of the guide catheter. It also provided telescoping system within the 
right atrium to find the CS. It provided additional stability in the form of mother-child system 
where the outer catheter served as a stable platform within the right atrium that allowed 
rotation and advancement of the inner catheter to locate the CS. One can also advance the 
guide wire into CS by gradually probing its ostium (Fig. ). Once the guide wire enters the CS, 
one can advance the inner child catheter over the wire deep into the CS. The inner catheter 
provides a stable rail over which to advance the guide catheter to the desired position 3-4 cm 
into the CS which provides additional back up support. Few manufacturer now provides a 
selection of catheter-in-a-catheter systems to not only enter the CS, but also to specifically 
engage tributary veins from within the CS which are known as sub-select catheter but they 
don’t help in hooking the CS. The diameter of current generation of LV leads does not permit 
their passage through the inner catheter, it is anticipated that the development of 2–3 F 
diameter leads will allow selective engagement of veins by inner catheters that can 
accommodate the new low profile leads. Future development in guide-catheter design will 
likely include a reduction in catheter diameter, different inner catheter designs for specific 
anatomic variations, improvement in torque transmission with greater resistance to kinking, 
and better visualization of the catheter during fluoroscopy.  
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Figure legend 
Figure 1. Cannulation of coronary sinus ostium being tried with deflectable catheter. RA and 
RV leads has already been screwed into its respective site (RA — right atrium; RV— right 
ventricle)  
Figure 2. Coronary sinus hooked with Tiger catheter over which CS sheath was gradually 
advanced. Sinus venogram was also performed through tiger catheter (A — CS just hooked; 
B — Catheter was little pushed; C — venous sheath was advanced deep into CS)  
Figure 3. Successful placement of LV lead into lateral marginal vein of coronary sinus (A — 
Antero-posterior view; B — Left anterior oblique view) 



